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INTRODUCTION
Breast cancer is the third most common cancer in women worldwide and accounts for the highest morbidity and mortality (1) . Annually 910,000 new patients are diagnosed of breast cancer and 376,000 women die from the disease (2) (3) (4) . According to the Registry for Malignant Neoplasms of Vojvodina, about 9000 women were diagnosed with breast cancer and 4800 died from the disease from 1995 to 2004 (5) . Based on epidemiological studies, it has been established that risk factors for breast cancer include age, reproductive events (menarche, menopause, pregnancy), exogenous hormones (oral contraceptive and hormone replacement therapy), lifestyle risk factors (alcohol, diet, obesity) as well as genetic factors (high-and low-penetrance breast cancer susceptibility genes) among others (3, 4) . The increasing global incidence of breast cancer emphasizes the need to understand the various mechanisms involved in breast tumor genesis. A rapid increase in the turnover of malignant cells modulates the enzymes level in the blood circulation (6) . In addition, enzymatic changes reflect the overall changes in metabolism that occur in malignancy (7) . Increased anaerobic glycolysis and activity of antioxidant enzymes were shown to be characteristics of cancer cell metabolism (6, 8) Lactate dehydrogenase (LDH) is released into the surrounding medium at an increased rate when cells replicate more rapidly (7, 9) . It was shown that LDH levels were higher in malignant than in normal tissue (10) . LDH activity correlates with tumor mass or prognosis in human breast cancer. Metastatic breast cancer frequently exhibits elevated level of LDH as compared to normal breast tissue, but this observation is not consistent and still remains controversial (7, 9) . Reactive oxygen species (ROS)-induced cell damage has been implicated in malignant transformation (11) . The formation of free radicals is physiologically prevented or scavenged by host antioxidative defense mechanisms. Low levels of essential antioxidants in the circulation have been associated with an increased risk of cancer (12) . Previously, impairment in antioxidant defense mechanisms has been demonstrated in a wide variety of malignancies including breast cancer (13) (14) (15) (16) (17) (18) (19) . Over-expression of Cu,ZnSOD also significantly decreases growth and survival of breast cancer cells (14) . Therefore, it is suggested that both MnSOD and Cu,ZnSOD can act as a tumor suppressors (14, 20) . On the other hand, some studies have reported correlation between high MnSOD level and invasiveness of breast cancer (20) (21) (22) (23) .
In the present study, we evaluated LDH and superoxide dismutase (SOD) activity in the circulation of patients with breast cancer. This is a preliminary report of results from the study on 14 newly diagnosed breast cancer patients obtained immediately after surgical intervention and before any adjuvant therapy.
PATIENTS AND METHODS
Fourteen recently diagnosed women with breast cancer, median age 43 [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] Samples for SOD analysis were stored at -80 0 C until analysis (less than 1 month).
Erythrocyte SOD activity was assayed using the spectrophotometric indirect inhibition technique of Misra and Fridovich, based on the ability of SOD to inhibit auto-oxidation of adrenalin to adrenochrome at alkaline pH (24) .
Statistical analysis
Data for biochemical analyses are expressed as individual and median values.
RESULTS
Individual values of LDH and SOD activity for all 14 breast cancer patients are shown in Table 2 Figure 1 ). SOD was 2 to 8 fold increased in 11 patients in comparison to median physiological range for erythrocytes (27) (28) (29) . Both patients at clinical stage I had the highest (~8 fold increased) level of SOD (Table 2, Figure 2 ). Significant individual differences in SOD activity were present in patients at IIA and IIB stage of disease. 
DISCUSSION
In this preliminary study, we investigated the activity of serum lactate dehydrogenase and superoxide dismutase in erythrocytes of patients with breast cancer. This investigation is a part of screening study dealing with effects of chemotherapy on antioxidative status and chromosomal damages in breast cancer patients. Results showed that only patient at clinical stage IIIB without distant metastases at the time of investigation had an increased LDH activity. Clinical follow-up of that patient showed relapse of primary disease with massive bone metastases and lethal outcome one year after ending of the chemotherapy. This result suggested that elevated level of LDH might be a prognostic sign of disease progression, which is in correlation with investigations of Seth et al. (7). Total LDH activity is elevated in the serum of about 65% cancer patients with metastases in the liver and in 20-60% cancer patients without hepatic metastases (25) . LDH has also been found to correlate with tumor mass or prognosis in human breast cancer (7, 30) . Ryberg et al. reported that about 73% of breast cancer tissues had elevated serum LDH levels (30) . According to Mehreen, LDH was not increased in patients without metastases (9), and we found normal LDH values in 13 samples in our screening investigation. We found 2 to 8 fold increase of SOD in 11 patients in comparison to physiological level in erythrocytes (27) (28) (29) . Both patients at clinical stage I had the highest (~8 fold increased) level of SOD. The enzymatic antioxidant profile in the circulation of breast cancer patients shows an increase in SOD and GSH-Px activities compared with normal subjects, whereas the CAT activity showed a significant decrease compared with the respective controls (31) . Decreased SOD in erythrocytes of patients with breast cancer has also been reported (27) . Portakal et al. found that total SOD activity in breast tumor tissues was significantly higher than that in corresponding cancer-free tissues (32) . Our findings are in accordance with that of Ray et al who reported that SOD activity was significantly raised in erythrocytes of breast cancer patients (16) . Oxidative environment in newly established malignant phenotype may provoke oxidants to activate gene expression through the antioxidant responsive elements (33) (34) (35) . It is supposed that overexpression of MnSOD, and probably, Cu,ZnSOD are important components of antioxidative defense through the process of malignant transformation (14) . These facts might explain strongly enhanced SOD activity at lower stage of malignant disease that we found in two patients at clinical stage I.
In conclusion, lactate dehydrogenase and superoxide dismutase activity might be useful in clinical follow up of breast cancer patients.
